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(^) Conveying systems. 

© Apparatus for feeding granular or particulate material to 
a conveying pipe includes a dosabJe container (3) for holding 
the material means (19) for delivering material from the 
container into the pipe (29), means (31. 33, 35) for supplying 
fluid to move material along the pipe and fluid interconnect- 
ing means (27) between the pipe and the container to 
maintain substantially the same fluid pressure within the 
container and the pipe. 

A system for feeding material to, for instance, a blast 
furnace or boiler may include a plurality of such items of 
apparatus and means for adjusting the flow rate of material 
from each Hem of apparatus into the blast furnace or boiler 
without affecting the flow from the other hems of apparatus. 
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. CONVEYING SYSTEMS 

This Invention relates to conveying systems and in 
particular to systems for feeding granular or particulate 
material from a container into a conveying conduit. 

The present invention is of use where it is 
required to deliver particulate or granular material at 
an accurate and adjustable rate from a source of material 
into a pipeline. By way of example, there is such a 
requirement in the feeding of coal, for instance, 
powdered coal, to blast furnaces, boilers or kilns. 

It is necessary to feed coal at very accurate feed 
rates to a number of points on the furnace or boiler. 
The coal is usually dry and pulverised although it may 
be damp. Typically the pressure In a blast furnace is 
about 3 bar whereas in a boiler it is usually much 
lower. Variation in pressure at the point of burning 
must not affect the material flow rate. 

According to the present invention- there is 
provided apparatus for feeding granular or particulate 
material to a conveying pipe, the apparatus comprising 
a closable container for holding said material, means 
for delivering material from the container into the 
pipe, means for supplying fluid to move the material 
along the pipe, and fluid interconnecting means 
between the pipe and the container to maintain 
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substantially the same fluid pressure within the 
container and the pipe. 

Preferably the apparatus forms part of a pneumatic 
conveying system. 

Preferably the means for delivering material from 
the container into the pipe include a screw feeder. 

A system for feeding material to, for instance, a 
blast furnace or boiler may include a plurality of 
pieces of apparatus in accordance with the present 
invention and the flow rate of material is adjustable 
to each feed point into the blast furnace or boiler 
without affecting flow to the other feed points. 

The present invention also provides a method for 
feeding granular or particulate material to a conveying 
pipe, the method comprising feeding material to a 
closable container, delivering material from the 
container into the pipe, supplying fluid to move the 
material along the pipe, and, during said delivery of 
material to the pipe and movement of material along the 
pipe, maintaining substantially the same fluid pressure 
within the container and the pipe. 

The present invention will now be described, by 
way of examples only, and with reference to the 
accompanying drawings, in which:- 

Figures 1, 2 and 3 are diagrammatic representations 
of apparatus in accordance with the present invention. 

Referring to Figure 1 of the accompanying drawings, 
a container in the form of a jfft^^p^BWWl^^ is loaded 
with pulverised coal 3 from a feed hopper 5 via an 
inlet valve 7. The iilet 7 is such that, when closed, 
it seals pressure vessel 1 from the feed hopper and may, 
for instance, be of a type as described in the 
specification of our Patent Ndfcf^yg^iiS^ 

Attached to the lower end of pressure vessel 1 is 
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a feed unit 9. Peed unit 9 includes a variable sp ed 
mot r 11 with a drive shaft 13 extending into a housing 
15 attached to the bottom of pressure vessel 1. Within 
housing 15 , shaft 13 turns an inner helical screw 
member 17 and, circumferentially surrounding inner screw 
member 17 an outer axially shorter screw member 19. The 
latter extends axially only across the bottom of 
pressure vessel 1 whereas the inner screw member extends 
beyond the bottom of pressure vessel 1 within conduit 
21 substantially to the end of said conduit. r 

The speed of the motor is controlled by controller 
23 and can be monitored by means of speed rate display 
device 25. 

At its end conduit 21 is attached to the lower 
region of an upwardly extending balance pipe 27. Below 
conduit 21 balance pipe 27 narrows in diameter to a 
delivery pipe 29. Above conduit 21 balance pipe 27 
extends upwardly to the level of and into communication 
with the top of pressure vessel 1. 

Air from source 31 may be fed via air supply valve 
33 and air flow controller 35 to balance pipe 27 at a 
position above conduit 21. 

The feed unit 9 has a screw speed which is 
accurately adjustable so that it is capable of delivering 
material into balance pipe 27 at a predetermined rate 
which in volumetric terms is accurate to ±2% or better. 
However, such accuracy can only be„ maintained by 
ensuring the balancing of fluid pxTessurV in the pipe and 
in the pressure vessel above the feed unit and this is 
ensured by the use of a balance pipe, as described 
above. 

In operation inlet valve 7 is opened and material 
fed from feed hopper 5 into pressure vessel 3. Inlet 
valve 7 is then closed and air is supplied from source 
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31 to balanc pipe 27. The motor 11 is started so 
that the inner and outer screws 17 and 19 of the feed 
unit are caused to rotate. Outer screw 19 compacts 
material into the region of inner screw 17 and the 
latter causes material to be moved along conduit 21 and 
into balance pipe 27. In balance pipe 27 the material 
mixes with the pressurised air and a material/air 
mixture passes into narrower pipe 29 and hence to a 
delivery point such as a blast furnace. When vessel 3 
is empty valve 33 is closed, valve 7 opened and the j: 
whole process repeated. Variable speed motor 11 is 
adjusted to give the desired feed rate. The conveying 
of material along pipe 29 is dilute phase with a 
continuous stream of material being carried along by 
the air. 

The presses PI, P2 and P3 (as indicated in 
Figure 1) are maintained in balance (the pressure is 
the same at all three positions) , thereby ensuring 
that any change in pressure at the point of delivery 
will not affect the rate of the feed of material. 

Referring to Figure 2, a second embodiment of 
apparatus in accordance with the present invention is 
similar to that described with reference to Figure 1 
except that a second pressure vessel 51 is incorporated 
between feed hopper 53 and lower pressure vessel 55. 
Vessel 51 acts as a lock vessel and the provision of 
the venting arrangement 57, pipes ^59 and 61 and valves 
63 and 65 enables a continuous head of material to be 
maintained in lower vessel 55. The latter is equipped 
with a low level probe 67 to detect the point at which 
further material should be loaded into vessel 55. 
Pressurised air from source 69 can be fed not only to 
balance pipe 71 but also into lock vessel 51 via valve 
73. As before, material fed into balance pipe 71 
may be conveyed along narrow pipe 75 to a point of 
delivery which may be a blast furnace 77 at a pressure 
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P4 which is diff r nt to pressur PI, the latter being 
equal to pressures P2 and P3 . 

The sequence of operations is as follows. When 
the level of material in vessel 55 falls below the 
level of probe 67 , valve 73 is opened and air fed to 
lock vessel 51 until the pressure therein is the same 
as pressure PI in vessel 55. Valve 2 is then opened 
and vessel 55 filled with material. Valve 2 is then 
closed and the pressure in lock vessel 51 vented off 
through pipe 61 and valve 65. Valve 1 is then opened 
and material allowed to fall from feed hopper 53 into 
lock vessel 51. Valve 1 is then closed and the cycle 
is completed. 

Referring to Figure 3, a third embodiment of 
apparatus in accordance with the present invention is 
similar to that shown in Figure 1 except that the 
apparatus is provided with a feedback control loop 
arrangement in which the feed rate is determined by a 
"loss in weight" rate weighing system which constantly 
adjusts the speed of drive motor 101 of feed unit 103 
in order to give the desired weight rate of material 
feed. As described above, the arrangements shown in 
Figures 1 and 2 are volumetrically determined feed 
systems • 

Pressure vessel 105 is mounted on load cells 107 
so that signals corresponding to the weight or decrease 
in weight of vessel 105 can be fed via feeding rate 
indicator 109 to drive motor 101 In order to adjust the 
speed of the latter. 

Narrow pipe 111 includes a portion 113 which is 
flexible , thereby allowing the isolation of vessel 105 
and associated pipework such as balance pipe 115 from 
pipework 117, on the other side of flexible portion 113, 
in order to ensure accurate weighing. 
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For any of the thr e above-described embodiments 
a plurality of the systems as described may be provided 
In order to feed pulverised coal to a deliver point 
such as a blast furnace. 
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CLAIMS : 

1. Apparatus for feeding granular or particulate 
material to a conveying pipe characterised in that the 
apparatus comprises a closable container for holding 
said material, means for delivering material from the 
container into the pipe, means for supplying fluid to 
move the material along the pipe, and fluid 
interconnecting means between the pipe and the 
container to maintain substantially the same fluid 
pressure within the container and the pipe. 

2. Apparatus according to claim 1 characterised 
in that the apparatus forms part of a pneumatic 
conveying system. 

3. Apparatus according to claim 1 or claim 2 
characterised in that the means for delivering 
material from the container into the pipe include a 
screw feeder; 

4. A system for feeding material to a 
destination characterised in that the system includes a 
plurality of items of apparatus as claimed in any of 
the preceding claims and in that means are provided to 
adjust the flow rate of material from one said item of 
apparatus without affecting flow from, the or each 
other said item of apparatus . 

5. A method for feeding granular or particulate 
material to a conveying pipe characterised in that the 
method comprises feeding material to a closable 
container, delivering material from the container into 
the pipe, supplying fluid to move material along the 
pipe and, during said delivery of material to the pipe 
and movement of material along the pipe, maintaining 
substantially the same fluid pressure within the 
container and the pipe. 
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FIG. 2 
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